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» Description of the method
» Simulation results

* First attempts

» Conclusions

Nﬂﬁﬁﬂmﬁﬂfﬂv APEX: Dec 8-9, 2011 Steve Tepikian



Description of Method

Extending the method of measuring B° by varying the two quadrupoles about the IP.

IP Beam —— » IP
TB T TE
(model) R (model)

. . A B

The ring transfer matrix: T=T T T =
E R B C D

T can be described with 10 parameters: [ux, x Ex, Mo, By, a,b,c,d|

[A] Vary a quadrupole inT: T,=T,T,T, =T, T, T,(T,'T T(T,'T

. _ ~1 ~1
[B] Vary a quadrupoleinT: T,=T, T, T =T, T )T T, T, =T, T )T

pea)= pea)
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Description of Method, cont...

The eigen-tunes from the transfer matrix:

Q+=Tune+(T)=iarccos(%(Tr(A)-I—Tr(D))i\/i(Tr(A)—Tr(D))2+det(B+C))

The AQ __ from the transfer matrix:

\/det(E-l—C)
m[sin(2mwQ,)+sin(2mQ )]

AQ =DtuneMin(T )=

Minimum case using 4 quadrupoles - 15 equations with 10 unknowns:
p=2mQ,  p=2mQ. AQ =DtuneMin(T) H>H

Q$)=Tunei(TA) AQSi)}1=DtuneMin(TA) Qf)=Tunei(TA) AQ(rji)n=DtuneMin(TA)
QS)=Tunei(TA) AQSI.)H=DtuneMin(TA) Q(+4)=Tunei(TA) AQ(:;:DtuneMin(TA)
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Simulations

IBS-suppression optics with rolls

In the triplets
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IP6

Vertical tune was
noisier and less
reproducible than
horizontal tune.

Automated BTF
measurements
were on.

First Attempts
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Conclusions

* Proposed a method to measure the 4x4 transfer matrix
iIncluding coupling
* At a minimum, vary 4 quadrupoles

- Must include rolled/skewed quadrupoles
— In practice it is better to use 6 quadrupoles

* May have more than one solution

- Accurate modeling of the T_and T_beam lines are
necessary

 Works In simulation
 Needs to show it works on a real machine

-
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Window Markers Analysis
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Transfer Matrix

coSs + o, sin sin
<I’lx|y) x|y <u?CIy) 3XIy <u)cly)
2
M = 1+ o,
S1n COS — X , SIn
; (k) (b, )=, sin(p )
x|y
U Mx 0
0O M
- y-
=27
HXIy Qxly
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Transfer Matrix cont...

|
-G 1

o
V1+det(G)
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